Effect of Marco-nutrition on Development of Giant Cell by Root-knot Nematode by 王燕
厦门大学硕士学位论文 
 1
学校编码：10384                                分类号      密级        
学号：200426033                                         UDC        
 
 
    硕  士   学  位  论  文 
                                            
大量元素营养胁迫对根结线虫诱导的 
巨型细胞的影响 
Effect of Marco-nutrition on Development 




指导教师姓名： 罗大民  教授 
专 业  名 称：动  物  学 
论文提交日期：2007年 6 月   日 
论文答辩时间：2007年 7 月   日 
学位授予日期：2007年   月   日 
 
答辩委员会主席：洪凌仙  教授         
评    阅    人：               
 



































































作者签名：          日期：      年      月      日 



























中文摘要                  6 
英文摘要                  7 
第一章 前 言                 9 
1．根结线虫的概述              9 
2．根结线虫诱导的巨型细胞的概述          9 
3．本文研究意义及主要内容                                     11 
4．参考文献                  11 
第二章 钾胁迫对根结线虫诱导的巨型细胞的影响          13 
     1．引 言                13 
     2．材料与方法              14 
     3．结果与分析              18 
4．讨 论                26 
5．参考文献               27 
第三章 氮、磷胁迫对根结线虫诱导的巨型细胞的影响      29 
    1．引 言                29 
     2．材料和方法              29 
     3．结果与分析              30 
     4．讨 论                38 
     5．参考文献               39 
第四章 茉莉酸甲酯对根结线虫诱导的巨型细胞的影响      41 
    1．引 言                41 
     2．材料和方法              41 
     3．结果与分析              42 
     4．讨 论                50 
     5．参考文献               52 















TABLE OF CONTENTS 
CHINESE ABSTRACT  6 
ENGLISH ABSTRACT             7 
Chapter 1  Preface   9 
1. Meloidogyne spp.            9 
2. Development of giant cells          9 
3. Purpose and main contents of research        11 
  4. References              11 
Chapter 2  Effect of potassium-starved on development of giant 
cells by root knot nematode                       
13 
  1. Introduction             13 
  2. Materials and methods            14 
  3. Results and analysis            18 
  4. Discussion               26 
  5. References              27 
Chapter 3  Effect of nitrogen-starved and phosphorus-starved on 
development of giant cells by root knot nematode        29 
1. Introduction              29 
  2. Materials and methods           29 
  3. Results and analysis            30 
  4. Discussion               38 
  5. References              39 
Chapter 4    Effect of MeJA on development of giant cells by root 
knot nematode    
                                                         41              
1. Introduction              41 
  2. Materials and methods            41 
  3. Results and analysis            42 
  4. Discussion              50 
  5. References              52 



































喷施番茄叶片，发现 5 mmol /L 的茉莉酸甲酯能有效抑制根结线虫的侵染。对不
同处理的根结进行切片以后发现 0.5 mmol/L 的茉莉酸甲酯对于巨型细胞的发育






















Root-knot nematodes developed original and complex mechanisms of parasitism 
leading to the re-differentiation of root cells into permanent feeding sites called “giant 
cells”. Growth and reproduction of nematode depend on the establishment of these 
giant cells. The development of giant cells induced by root-knot nematode 
Meloidogyne spp. in tomato roots has been followed under different growth 
conditions, and measurement for tomato’s height, fresh weight of root system, 
root-knot number, size of giant cell, the number of J2 penetrated into the tomato 
within 24h after inoculation have been taken. Observations on paraffine section of the 
root knot were conducted. The results demonstrated that different cultivate conditions 
have different roles on the development of giant cells. The tomato’s height, fresh 
weight of root system, root-knot number, size of giant cell, the number of J2 
penetrated into the tomato within 24h did not have difference among treatments of 
normal nutrition, potassium-starved stress and inhibitor of potassium channels. The 
duration of root-knot nematode was not changed on potassium-starved stress and 
inhibitor of potassium channels. Compared with normal nutrition, the giant cells 
formed under potassium-starved stress and inhibitor of potassium channels have 
thicker cell wall, denser cytoplasm and have granule of carbohydrate. The tomato’s 
height, fresh weight of root system, root knot number, size of giant cells, the J2 
penetrated into the tomato within 24h after inoculate do have difference between 
normal nutrition, nitrogen-starved stress and phosphorus-starved stress. Also, the 
duration of root-knot nematodes are longer on nitrogen-starved stress and 
phosphorus-starved stress. We didn’t observe full-grown female nematodes and the 
formation of ovum in their bodies. The giant cells formed under these two nutritions 
have thinner cell wall, less nucleolus and more cell-wall ingrowths. The reason maybe 
that nitrogen and phosphorus play an important role in synthesize of protein and 
nucleic acid. These nutrition stresses made tomato growth worse, so root-knot 
nematode can not absorb enough nutrition.  















to tomato, we discovered that when sprayed 0.5 mmol /L MeJA, the giant cells were 
the same with the control. As spraying 5 mmol /L MeJA, the galls were difficult to 
form, and the development of giant cell was slower than that of the control. 















































结线虫（Meloidogyne incognita (Kofoid et White) Chitwood）、花生根结线虫（M. 
arenaria (Neal) Chitwood）、爪哇根结线虫（M. javanica (Treub) Chitwood）和北









































































   由前述所知，巨型细胞是根结线虫的在植物体内的“取食点”，根结线虫从巨
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自线虫学家 Bird 于 1961 年对于巨型细胞的组织学以及亚显微结构进行报导
以来[1]，世界各国线虫学家对于巨型细胞的形成、结构、与线虫的交互作用等都
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表 1. Hogland 营养液配方 
Table1. Prescription of Hogland’s nutrition 
每1000 ml培养贮备液中的用量（ml） 贮备液 
正常营养条件 缺钾营养条件 钾离子通道抑制剂 
Ca(NO3)2 5 5 5 
KNO3 5 0 5 
MgSO4 5 5 5 
KH2PO4 5 0 5 
NaH2PO4 0 5 0 
NaNO3 0 5 0 
EDTA-Fe 5 5 5 
微量元素 1 1 1 
钾离子通道抑制剂 BaCl2 0 0 1 
 
2.3.2 石蜡切片中用到的药品与试剂 
FAA固定液：70%酒精90 ml；冰醋酸5 ml；福尔马林5 ml。 
30%、50%、70%、80%、90%、100%酒精（各较低浓度酒精均由 100%酒精
用蒸馏水稀释而来） 




























还原液：分别加入硫代硫酸钠1g，95%酒精30 ml，蒸馏水20 ml，再加入0.5 
ml 2 mol/L HCl，待完全溶解后，再加1g 碘化钾。 如有少量硫的沉淀，不影响
染色，可储存于4℃冰箱内。 
高碘酸溶液：高碘酸0.4 g；95 %酒精5 ml；0.2 mol/L 醋酸钠溶液5 ml；蒸馏
水10 ml；配制后放4℃冰箱备用，如变成棕色时则不能用。 
漂洗液：偏重亚硫酸钾 0.5g，1mol /L 的 HCL10 ml，H2O90 ml。 
甘油蛋白粘片剂：将一个鸡蛋打破后，只留下蛋白，放入杯子中，用筷子充




乳酸酚品红染色剂：依次加入苯酚 20g，乳酸 20g，甘油 40g，水 20ml，再 
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